Network for the Detection of Stratospheric
Change (NDSC)
The idea for a network of high-quality, remotesounding research stations for observing and understanding the physical and chemical state of the stratosphere was first discussed at a workshop in 1986°.
In the ensuing period planning for the network continued and new instruments were designed, implemented and tested leading to the official start of NDSC network operations in January 1991. The NDSC has three stated primary goals 2).
To make observations through which changes in the physical and chemical state of the stratosphere can be determined and understood.
In particular, to make the earliest possible identification of changes in the ozone layer and to discern the causes of the changes.
To provide an independent calibration of satellite sensors of the atmosphere.
To obtain data that can be used to test and improve multidimensional stratospheric chemical and dynamical models, thereby enhancing confidence in the predictive and assessment capabilities of these models.
To achieve these goals a number of species and parameters were identified for which global measurements, in the altitude region from the tropopause to approximately 50 km, are of the highest priority. These measurements and the associated NDSC instruments are summarized in Table I . Not all of the measurements listed in Table I have been fully implemented yet; some are still in an experimental or developmental stage. From Table I An optical chopper has also been incorporated into this receiver which greatly reduces the signal induced noise caused by intense lidar returns from the lower atmosphere.
The resulting increase in signal-to-noise-ratio allows the profiles to be extended to higher altitudes than is possible with the TMF system. The data acquisition and control system uses PC's linked together by ethernet and IEEE-488 bus.
Ozone
Three separate ozone profiles are generated from the high intensity Rayleigh/Mie DIAL pair, low intensity Rayleigh/Mie pair, and Raman pair. These profiles are then combined, taking into account the location of aerosol layers and the relative errors for each profile, to make a single ozone profile which can extend from about 15 km to 60 km altitude. An example is shown in Fig. 5 . The error bars at the bottom of the profile are relatively large because this region is obtained from the Raman pair which has the weakest signal but which is not affected by the aerosol layers.
Temperature
Temperature profiles are obtained in the same manner as with the TMF lidar except that additional information is available using the 385 nm Raman channel.
This data can be used to extend the temperature profile downwards to almost 20 km altitude.
As for the ozone profile, the error bars from the Raman data are relatively large but temperature profile information is obtained in a region where it was not previously possible, from lidar measurements. Figure 6 shows an example of a 
Aerosols
The Raman channel data at 385 nm provides a measure of the atmospheric relative density profile.
This can be used, together with the Rayleigh/Mie scattered data at 353 nm, to calculate a backscattering ratio that does not depend on an atmospheric model such as is typically the case. If the relative density profile is normalized, for example, by using resuits from a coincident balloon sonde, then absolute (Fig. 1) and the vertical distribution of ozone in the atmosphere (Fig. 2) . In general, the DIAL method requires two wavelengths with differing ozone absorption cross sections. Since ozone concentrations are much less in the troposphere than in the stratosphere (Fig. 2) , wavelengths with a larger absorption cross section are selected
